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(54) Structure of steering support beam for vehicle 

(57) A steering support beam structure for support- 
ing a steering shaft of a vehicle comprises a first tubular 
member transversely extending across the vehicle and 
connected at both ends thereof with the vehicle and a 
second tubular member inserted into the first tubular 
member and connected at both ends thereof with the 
first tubular member. The first tubular member has a 
reduced diameter section at both ends thereof and the 
second tubular member has a enlarged diameter sec- 
tion at both ends thereof. The first tubular member is 
connected by spot-welding between the inner periphery 
surface of the reduced diameter section and the outer 
periphery surface of the enlarged diameter section with 
the second tubular member, thereby a double walled 
structure is formed in the steering support beam and a 
high rigidity can be obtained 
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Description 



[0001] The present Invention relates to a structure of 
a steering support beam for a vehicle and more particu- 
larly to a steering support beam having a double walled s 
structure. 

[0002] In a motor vehicle, as an example of the con- 
ventional arts, a steering shaft is mounted on a steering 
support beam which is transversely provided on a front 
deck between left and right front pillars. Generally, the io 
steering support beam is composed of a single walled 
pipe, whose both ends are connected with the left and 
right front pillars, respectively and is supported at the 
•middle portion thereof by supporting stays extended 
from the lower portion of the front deck. The steering is 
shaft is mounted on the middle portion of the steering 
support beam through a bracket. 
[0003] As another prior art. JP-U- 62-127861 pro- 
poses a structure of the steering support beam, in 
which a pipe is connected at an end thereof with a front 20 
pillar. Further, the pipe is connected at the other end 
thereof with a pipe-shaped member split into two pieces 
such that the pipe overlaps the pipe-shaped member. 
Further, the member is connected at the other end 
thereof with a front pillar on an opposite side. The over- ,25 
lapped length of one piece of the member differs from 
that of the other piece thereof. 
[0004] The steering support beam according to the 
former example has a problem that since it is consti- 
tuted by a singe walled pipe, the steering support beam 30 
tends to cause a deformation such as a warp and the 
like due to the heat effect when the stays or the bracket 
are welded on the beam and as a result this makes it dif- 
ficult to secure dimensional tolerances. Further, due to 
the mechanical weakness coming from the structure of 3S 
the single walled pipe, it is required to increase the 
diameter of the pipe. 

[0005] Further, the steering support beam according 
to the latter example has a different overlapped length 
between two pieces of the pipe-shaped member and 40 
this structure prevents the beam from being broken at a 
portion having a large change in the cross- sectional 
area, when an impact is applied to the beam from out- 
side. However, since the steering support beam is also 
constituted by a single walled pipe, it is difficult to secure 45 
an adequate rigidity and strength. 
[0006] Further, the steering support beam has a diffi- 
culty in connecting the pipe with the pipe-shaped nriem- 
ber by welding and this is not desirable from the point of 
view of productivity. ^ 
[0007] In view of these situations of the prior arts, It is 
an object of the present invention to provide a steering 
support beam capable of preventing the reduction of 
dimensional tolerances due to the heat eHect by weld- 
ing, it is a further object of the present invention to pro- 55 
vide a steering support beam having an adequate 
rigidity and strength without increasing the diameter of 
the beam. 



[0008] To achieve these objects, the present invention 
comprises a first tubular member transversely extend- 
ing across a vehicle and connected at both ends thereof 
with the vehicle and a second tubular member inserted 
into the first tubular member and connected at both 
ends thereof with the first tubular member so as to form 
a double walled structure. 



Fig. 1 is a perspective view of a steering support 
beam structure according to a first embodiment of 
the present invention: 

Fig. 2 is a perspective view showing a steering sup- 
port beam structure mounted on a vehicle accord- 
ing to a first embodiment: 

Fig. 3a is a longitudinal sectional view of a steering 
support beam according to a first embodiment: 
. Rg. 3b is a sectional view taken along line X-X; 
Fig. 3c is a sectional view taken along line Y-Y; 
Fig. 4 is an explanatory view showing a state where 
an inner pipe is being inserted into an outer pipe in 
the direction of an arrow; 

Fig. 5 is an explanatory perspective view showing a ^ 
state of a deformed steering support beam accord- 
ing to the prior art; 

Fig. 6 is a partial sectional view of a steering sup- 
port beam according to a second embodiment: 
Rg. 7a is a partial sectional view of a steering sup- 
port beam according to a third embodiment; 
Fig. 7b is a side view of the beam shown in Fig. 7a 
as viewed from a signed arrow; 
Fig. 8 is a perspective view of a steering support 
beam according to a fourth embodiment: 
Rg. 9 is an explanatory view of a steering support 
beam^according to a fifth embodiment when an 
inner pipe is being inserted into an outer pipe in the 
direction of a signed arrow; 
Rg. 10 is an explanatory view of a steering support 
beam according to a sixth embodlmenj when an 
inner pipe is being inserted into an outer pipe in the 
direction of an arrow; and 

Rg. 1 1 is an explanatory view of a steering support 
beam according to a seventh embodiment when an 
inner pipe is being inserted into an outer pipe in the 
direction of a signed arrow. 

[0009] Referring now to Fig. 1. numeral 1 denotes a 
steering support beam unit which comprises a steering 
support beam 30. a stay 40, a bracket 50 and the like. 
The steering support beam 30 comprises an inner pipe 
10 and an outer pipe 20 as shown in Rg. 3a and forms 
a double walled construction longitudinally along an 
axis C thereof. Further, the stay 40 and the bracket 50 
are connected with the steering support beam by weld- 
ing. 

[0010] The inner pipe 10 comprises an intermediate 
section 11 extended straight in the middle portion 
thereof, a first tapered section 12 near left and right 
ends thereof respectively and an enlarged diameter 
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section 13 at the left and right ends respectively. 
[001 1 ] The first tapered section 1 2 is formed integrally 
■ with left and right ends of the intermediate section 1 1 so 
that its diameter becomes large in the outside direction 
of the axis' C. The enlarged diameter section 13 is 
shaped straight being formed integrally with the first 
tapered section 12. 

[0012] That is, the inner pipe 10 is so formed that the 
outer diameter d2 of the enlarged diameter section 1 3 Is 
larger than the outer diameter d1 of the intermediate 
section 11. 1 

[001 3] On the other hand, the outer pipe 20 comprises 
an intermediate section 21 extended straight in the mid- 
dle portion thereof, a second tapered section 22 near 
left and right ends thereof respectively and a reduced 
diameter section 23 at the left and right ends respec- 
tively, 

[0014] The second tapered section 22 is formed inte- 
grally with left and right ends of the intermediate section 
21 so that its diameter becomes large In the outside 
direction of the axis C. The reduced diameter section 23 
is shaped straight being formed integrally with the sec- 
ond tapered section 22. 

[001 5] In this way, the outer pipe 20 is so formed that 
the inner diameter D2 of the reduced diameter section 
. 23 is smaller than the inner diameter D1 of the interme- 
diate section 21. 

[0016] Further, the respective lengths of the interme- 
diate section 11, the f irst tapered section 12 and the 
enlarged diameter section 13 of the inner pipe 10 are 
established so as to agree with those of the intermedi- 
ate section 21 , the second tapered section 22 and the 
reduced diameter section 23 of the outer pipe 20. 
[0017] Further, the inner pipe 10 is connected 
between the enlarged diameter section 13 and the 
reduced diameter section 23, for example at W1, with 
the outer pipe 20 by spot-welding and the like. 
[001 8] The outer diameter d2 of the enlarged diameter 
section 13 of the inner pipe 10 and the inner diameter 
D2 of the reduced diameter section 23 of the outer pipe 
20 are established so as to be D2 > d2. It should be 
noted that as the difference between D2 and d2 is close 
to zera that is, the clearance between an outer periph- 
ery surface 1 3a of the enlarged diameter section 13 and 
an inner periphery surface 23a of the reduced diameter 
section 23 decreases, the weldabiiity becomes better. 
On the other hand, the workability becomes worse 
because of the increasing friction caused between the 
outer periphery surface 13a and the inner periphery sur- 
face 23a, when the inner pipe 10 is inserted into the 
outer pipe 20 from an Insertion port 23A. 
[0019] Contrarily, as the difference between D2 and 
d2 becomes large, that is, the clearance between the 
outer periphery surface 13a of the enlarged diameter 
section 13 and the inner periphery surface 23a of the 
reduced diameter section 23 increases, the weldabiiity 
becomes worse but the workability becomes better. 
Therefore, the difference between D2 and d2 should be 



* established experimentally so as to satisfy both welda- 
biiity and workability appropriately. 
[0020] As shown in Fig. 4, when the inner pipe 10 is 
inserted into the outer pipe 20 from the insertion port 

5 23A, the enlarged diameter section 13 of the inner pipe 
10 travels inside of the outer pipe 20 almost over the 
entire length thereof. Further, the length of the interme- 
diate section 21 is far larger than that of the left and right 
reduced diameter section 23. 

10 [0021] Further, since the outer diameter d2 of the 
reduced diameter section 23 is established so as to be 
D1> D2> d2, once the enlarged diameter section 13 
passes through the insertion port 23A, hereinafter the 
inner pipe 10 can be easily inserted into the outer pipe 

IS 20. That is. both weldabiiity and workability can be 
improved by providing the enlarged diameter section 13 
and the reduced diameter section 23. 
[0022] The steering support beam structure 1 is com- 
. pleted by welding two stays 40, 40 and the bracket 50 

20 for mounting a steering shaft (not shown) to the middle 
portion thereof. i 
[0023] Further, as shown in Fig. 2, thus completed 
steering support beam structure 1 is at the lower portion 
of the stay 40 connected with a floor A1 by welding. Fur- 

25 ther. the steering support beam 30 is connected at one 
end thereof with one front pillar A2 through a boss 61a 
of a mounting plate 61 and is connected at the other end 
thereof with the other front pillar A3 through a bracket 
62. 

30 [0024] In case where the stay 40 is wekled at W2 to a 

conventional steering support beam 30A having a sin- 
gle wailed structure, as shown in Rg. 5, the steering 
support beam 30A is largely warped in the direction K 
due to the heat effect by welding. On the other hand, 

35 since the steering support beam 30 according to the 
present invention has a double walled structure, the 
amount or warp can be minimized and therefore the 
reduction of the dimensional tolerances by welding can 
be avoided. Further, the diameter of the steering sup- 

40 port beam 30 can be established at a reasonable size 
with an adequate strength retained. 
[0025] Fig. 6 is a partial sectional view of a steering 
support beam according to a second embodiment of the 
present Invention. In the drawing, the length LI along 

45 the axis 0 of the enlarged diameter section 13 of the 
inner pipe 10 is established to be larger than the length 
L2 along the axis C of the reduced diameter section 23 
of the outer diameter 20 by L3. As a result, the enlarged 
diameter section 13 projects from the edge 23b of the 

50 reduced diameter section 23 and a welding section W3 
is formed on the projected portion of the enlarged diam- 
eter section 23. In this case, the welding section W3 is a 
fillet welding. 

[0026] In this emtxxiiment, the length L2 in the direc- 
55 tion C of the reduced diameter section of the outer pipe 
20 can be established to be zero and in this case the 
edge of the second tapered section 22 forms a substan- 
tial reduced diameter section. 
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[00271 Describing a tliird embodiment of tlie present 
invention with reference to Figs. 7a and 7b, the third 
embodimcint is characterized in that a projection 13b is 
provided at one edge of the enlarged diameter section 
13 of the inner pipe 10 on an insertion port side of the 
outer pipe 20 so as to engage with the edge 23b of the 
reduced diameter section 23 of the outer pipe 20. 
[00281 That is, the projection 1 3b is used for the pur- 
pose of a positioning when the inner pipe 10 is inserted 
into the outei' pipe 20. As a result, the positional rela- 
tionship between the inner pipe 10 and the outer pipe 20 
is steadily established and. a steering support beam 30 
having a uniform quality can be obtained.' 
[00291 Next, desaibing a fourth embodiment of the 
present Invention with reference to Fig. 8, the fourth- 
embodiment is characterized in a notch 13c formed lon- 
gitudinally on the outer periphery surface of the left and 
right enlarged diameter sections 13, 13 of the inner pipe 
10. Further, the notch 13c forms a passage 13d 
between the outer periphery surface of the enlarged 
diameter section 13 and the inner periphery surface of 
the reduced diameter section 23. The passage 13d 
communicates outside space with a space S formed 
between the intermediate section 11 of the inner pipe 
10 and the intermediate section 21 of the outer pipe 20 
so as to ventilate the space S when the stay 40 or the 
braci<et 50 is welded to the steering support beam 30. 
Also, this passage 13d acts as making it easy for rust 
prevention paint to come Into the space S when elec- 
trodeposition coating is applied. 
[00301 ' A fifth enijodiment will be described with refer- 
ence to Fig. 9. 

[00311 In the first enrtoodiment, the inner diameter D2 
of the left reduced diameter section 23 of the outer pipe 
20 is established so as to agree with that of the right 
reduced diameter section 23. In the fifth embodiment, 
the inner diameter D4 of the reduced diameter section 
23 on the insertion side of the inner pipe 10 is estab- 
lished so as to be larger than the inner diameter D3 of 
the reduced diameter section 23 on the other side (D4 > 
D3) Further, the outer diameter d3 of the enlarged dianv 
eter section 13 is established according to the inner 
diameter D3 of the reduced diameter section 23 and the 
outer diameter d4 of the enlarged diameter section 13 
on the other side is established according to the inner 
diameter D4 of the reduced diameter section 23 on the 
other skJe (d4 > d3). 

[00321 Thus constituted inner and outer pipes makes 
the assembly work easier because the inner pipe 10 
can be easily inserted into the outer pipe 20. 
[0033] Describing a sixth embodiment of the present 
invention with reference to Fig. 10, the feature of the 
embodiment is a combination of an outer pipe 20 
shaped straight and an inner pipe 10 having enlarged 
diameter sections 13, 13 at the left and right ends 
thereof, respectively. When assembled, since the 
enlarged diameter section 13 of the inner pipe 10 slides 
inside of the outer pipe 20, the workability is slightly 



worsened but the manufacturing cost is lower than the 
outer pipe having enlarged diameter sections. 
[0034] Fig. 1 1 shows an example of a seventh embod- 
iment, in which, the Inner pipe 10 is shaped straight and 
5 the outer pipe 20 has reduced diameter sections at the 
left and right ends thereof, respectively 
[0035] While the presently preferred embodiments of 
the present invention have been shown and described, 
it is to be understood that these disclosures are for the 
10 purpose of illustration and that various changes and 
modifications may be made wHhout departing from the 
scope of the invention as set forth in the appended 
claims. 



15 Claims 



1 . A steering support bearn structure;for supporting a 
steering shaft of a vehicie, comprising: 

a first tubular member transversely extending 
across said vehicle and connected at both 
ends thereof with said vehicle; and 
a second tubular member inserted into said 
first tubular member and connected at both 
ends thereof with said first tubular member so 
as to form a double walled structure. , 

2. The steering support beam structure according to 
daiml, wherein 

said first tubular member has a first intermedi- ' 
ate section in the middle thereof and a reduced 
diameter section whose inner diameter is 
smaller than that of said first intermediate sec- 
tion at both ends thereof and said second tubu- 
lar menrtber has a second intermediate section 
in the middle thereof and an enlarged diameter 
section whose outer diameter is larger than 
that of said second intermediate section at both 
ends thereof. 

3. The steering support beam structure according to 
claim 1 or 2, wherein 

said first tubular member is connected by spot- 
welding between an inner periphery surface of 
said reduced diameter section and an outer 
periphery surface of said enlarged diameter 
section with said second tubular member. 

The steering support beam structure according to 
daiml or 2, wherein 

said first tubular member is connected by fillet- 
welding between an edge of said reduced 
diameter section and an outer periphery sur- 
face of said enlarged diameter section with 
said second tubular member. 
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5. The steering support beam structure according to 
claim 1.2,3 or 4, wherein 

said enlarged diameter section of said second 
tubular member has a projection at an end s 
thereof on the insertion side of said second 
tubular member so as to ensure a positioning 
of said second tubular member with respect to 
said first tubular member. 

10 

6. The structure according to anyone of claims 1 to 5. 
wherein 

at least either of said enlarged diameter section 
of said second tubular member and said 75 
reduced diameter section of said first tubular 
member has at least one notch on an outer 
periphery surface thereof at least on either side 
so as to make a passage through which a 
space formed between said first and second 20 
tubular members communicates with outside 
space. 



said first tubular member is connected by spot- 
welding between an inner periphery surface of 
said reduced diameter section and an outer 
periphery surtece of said second tubular mem- 
ber with said second tubular member. 

12. The steering support beam structure according to 
daim 10, wherein 

said first tubular member is connected by fillet- 
welding between an edge of said reduced 
diameter section and an outer periphery sur- 
face of said second tubular member with said 
second tubular member. 



7. The structure according to anyone of claims 1 to 6. 
wherein 2S 

said first tubular member has a longitudinally 
straight configuration and said second tubular 
portion has an enlarged diameter section at 
both ends thereof. 30 

8. The steering support beam structure according to 
daim 7, wherein 



said first tubular member is connected by spot- 3s 
welding between an inner periphery surkce 
thereof and an outer periphery surface of said 
enlarged diameter section with said second 
tubular member. 

40 

9. The steering support beam structure according to 
claim 7, wherein 



said first tubular member is connected by fillet- 
welding between an edge thereof and an outer 4S 
periphery surface of said enlarged diameter 
section with said second tubular member. 



10. The structure according to anyone of claims 1 to 9, 
wherein so 

said second tubular member has a longitudi- 
nally straight configuration and said first tubular 
portion has a reduced diameter section at both 
ends thereof. ss 



11. The steering support beam structure according to 
daim 10, wherein 
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(54)' Stnicture of steering support beam for vehicle 

(57) A steering support beam structure for support- 
ing a steering siiaft of a vehicle comprises a first tubular 
member transversely extending across the vehicle and 
connected at both ends thereof with the vehicle and a 
second tut>ular member inserted into the first tubular 
member and connected at both ends thereof vyrith the 
first tubular member. The first tubular member has a 
reduced diameter section at both ends thereof and the 
second tubular member has a enlarged diameter sec- 
tion at both ends thereof. The first tubular member is 
connected by spot-welding between the inner periphery 
surface of the reduced diameter section and the outer 
periphery surface of the enlarged diameter section with 
the second tubular member, thereby a double walled 
structure is formed in the steering support beam and a 
high rigidity can be obtained 
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